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President-C. E. LAKIN, M.D., F.R.C.P., F.R.C.S. [May 22, 1951] DISCUSSION ON PROGNOSIS IN DIABETES Dr. H. Harris, Galton Laboratory, University College, London: Genetical prognosis in diabetes mellitus.-Diabetes commonly occurs in several members of the same family and it is now fairly certain that this familial concentration of the disease is largely due to hereditary factors. As a result problems involving genetical prognosis occasionally arise.
Diabetes is an extremely diverse disease. It may come on at any time in life and it may be very severe or quite mild. When asking questions of the physician most patients have in mind the risk that the condition will occur in early life. Clearly they are much more likely to be concerned with the possibility that their child may develop the disorder, say, before the age of 20 than, say, after the age of 50. Apart from any other considerations, diabetes in middle life is likely to be, on the average, a milder disorder and more amenable to purely dietetic treatment than is the juvenile type of case.
The formulation of a genetical prognosis in any hereditary disease requires a detailed knowledge of its familial distribution. In certain conditions, for example hemophilia or phenylketonuria, the familial distribution has a very characteristic pattern and can readily be interpreted in simple genetical terms. Thus heamophilia is inherited as a sex-linked recessive character and phenylketonuria as an autosomal recessive character. As a consequence it is possible to formulate a genetical prognosis with a fair degree of precision and state what are the chances that any partiQular relative will suffer from the disease. The genetics of diabetes, however, is by no means so well understood. Various hypotheses have been put forward at different times to account for the observed familial distribution. Levit and Pessikova (1934) , for example, suggested that the condition could be regarded as an irregularly manifesting heterozygous character, while Pincus and White (1933 and put forward the hypothesis that diabetics were homozygous for a relatively common recessive gene. More recently, the present writer (1950), in discussing some of the features of the familial distribution which are somewhat inconsistent with both these viewpoints, has suggested that sometimes the late onset and less severe forms of the disease may be heterozygous for a gene which, in hormozygous form, leads to the early onset and more severe type of case. None of these hypotheses can completely account for all the known features of the familial distribution of the disease. The difficulties involved in the formal genetical analysis of a condition such as diabetes are not far to seek. It is apparent that what must be regarded as inherited is some metabolic or biochemical predisposition to the development of the disease. Whether an individual thus predisposed actually becomes clinically diabetic depends, ?no doubt, on a variety of factors among which dietary habits are of some importance. By no means all those predisposed actually develop the condition. Clearly if we could identify all those individuals who are biochemically predisposed to diabetes it would be possible to get a much clearer understanding of the genetical situation involved and, of course, the problem of prognosis would be greatly simplified. To make matters even more complex, it is becoming increasingly probable, both from clinical and biochemical evidence, that the term "diabetes mellitus" embraces more than one distinct disease entity. If this should turn out to be the case it would be in no way surprising if quite distinct gene-controlled processes were found to be at fault in the different metabolic forms of the disease. Again if such different metabolic types could be satisfactorily characterized and their familial distributions studied we would be nearer a clearer picture of the genetics involved and could give more precise prognostic information.
In view of these difficulties prognosis at the moment can only be based somewhat empirically on the broad features of the familial distribution in so far as we know it. How far can such an approach take us? Consider the situation where a child has developed diabetes and the parents wish to know what risk there is that any of their other children may also develop the disease.
In a survey of the incidence of diabetes among the relatives of 1,241 diabetic patients attending at King's College Hospital (Harris, 1950) it was found that 4.3% of the 3,827 brothers and sisters' of these patients were also diabetic. In about 10% of these 1,241 cases one or other parent was a diabetic and the incidence of diabetes among the sibs in this group was as high as 11 X7%, whereas where neither parent was affected it was only 3'5 %. Such figures give us some idea of the risks involved.
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However, more detailed examination of the data brought to light the fact that in diabetes there is a positive sib-sib correlation with respect to the age of onset of the disease. In other words, the brothers and sisters of diabetics in whom the disease came on in early life are mtich more likely also to develop the disease in early life than are the sibs of the late onset cases. This point can be illustrated in its simplest form in Table I . Here the sibs have been classified according to the age at onset of the disease in the propositi, that is the series of cases which formed the starting poimt of the investigation. The incidence of diabetes in each group of sibs is given. The sibs of the late onset cases are, on the average, much older than the sibs of the early onset cases. Since diabetes may develop at any time in life and in fact comes on most frequently between the ages of 50 and 70, one might have expected that the incidence of the disease among the sibs of the late onset cases would be much higher than among the sibs of the early onset cases. Actually this does not occur. The observed incidence of the disease in the sibs is very much the same whatever the age of onset group of propositi considered. This finding suggests that the sibships are heterogeneous with respect to the occurrence of the disease and implies that the early onset type of case occurs more frequently among the sibs of the early onset propositi than among those of the late onset ones. This has an obvious bearing on the question of prognosis.
The crude incidences of diabetes among the sibs as given above clearly only represent minimal estimates of the chances of the disease developing among the brothers and sisters of a diabetic. This is so because many of the sibs studied, while not having developed diabetes at the time of the investigation, may well do so subsequently. By taking into account the actual ages of the sibs it is possible to.allow for this to some extent and we can get a rough estimate of the chances that the disease will come on at different periods in life. When this is done it is found that, of the brothers and sisters of children who have developed diabetes in the first 15 years of life, some 6% may be expected to develop the disease before the age of 30. Of the sibs of those who developed the disease between 15 and 30 years of age only about 2 % may be expected also to develop the disease before 30. Because the sibs of these early onset cases are still quite young it is difficult to say what the risk is that they will develop the disease in later life, say between 30 and 70. However, approximately 10 to 15% of the sibs of late onset cases may be expected to develop diabetes during this period and theoretical considerations suggest that it is likely that the risk is at least as great among the sibs of the early onset cases.
Thus we can say that where one child has developed the disease before the age of 15 the risk that any of his brothers and sisters will develop the disease at some time in their lives may be as high as 1 in 5, the risk that it will come on in early life, say before the age of 30, is not more than about 1 in 15.
The other situation in which we are most commonly called upon to give a prognosis is the following: An adult has diabetes. He wishes to know how likely it is that any children he may have are also going to suffer from the same disease. In the survey mentioned above it was found that out of 1,418 children born to the diabetics in the series, only 10 (0-7%) were in fact also diabetic at the time of the survey. This incidence is strikingly low and again represents an underestimate of the true risk because, no doubt, many of those at present free will subsequently develop the disease. However, it was possible to estimate from this age distribution that, in the offspring of a series of diabetics, the chance of the disease occurring before the age of 30 was somewhat less than 1 in 100. Thus, although the risk of the disease coming on in later life may be much higher, at the most perhaps as high as 1 in 10, the risk of the early onset severe form of the disease is very low. It is perhaps likely that, .in certain situations, for example where there is diabetes on both sides of the families or where there is consanguineous marriage, the risks are somewhat greater but, in the absence of an exact knowledge of the genetical situation involved, it is difficult to make any very accurate statement about this.
The clinician is confronted with these particular problems for two rather different reasons. In the first kind of situation the parents may be considering having further children and wish to know whether this would be wise in view of the possibility that the child might become diabetic. On the whole it is unlikely that the risks involved as stated above would be regarded by most parents who desire to have further children as sufficiently serious to deter them from doing so.
In the second kind of situation,,while there may be no question of having any further children, the parents are anxious about those they already have. This is the more common position and while, on the whole, the prognosis can be fairly reassuring, the question arises as to whether any specific Section of Medicine 915 prophylactic measures could be taken to render less likely the development of the disorder in children genetically predisposed. This problem has not been very seriously examined in the past but may well be a profitable line of enquiry. No doubt the main obstacle in the path of such an approach is our inability as yet to recognize such predisposed children before the onset of the disease. However, it is quite conceivable that a careful biochemical study of the sibs of diabetic children might reveal peculiarities which would enable us to pick out those who are predisposed.
SUMMARY
Although the predisposition to develop diabetes mellitus is genetically determined, the detailed genetical situation and the environmental conditions determining manifestation of the disease are still obscure. Genetical prognosis must therefore be based on empirical consideratiotis. Using the familial distribution derived from a survey of the incidence of the condition among the relatives of a large series of diabetics, approximate prognostic indications are given for certain situations that may arise in practice.
Dr. Hermon Whittaker: Social aspects ofprognosis in diabetes.-In diabetes the behaviour of the disease depends very much on the behaviour of the patient. Hence the-importance of social factors in this prognosis.
In social terms I would divide all diabetics, mild or severe, into two groups-those who are competent to maintain good control of their own diabetes and those who are incompetent.
By good control I mean, clinically, that the patient shall be well, maintain a desirable weight and be free from symptoms of hyperglycxmia and from troublesome insulin reactions ; that the urine shall be sugar free at some time of day on at least one day out of three and free from ketone bodies throughout the greater part of each day.
But the good control has a social implication-that the patient shall be a useful member of society, a bread-winner, a good parent; that he shall have the chance of contentment in old age or happiness in childhood, despite diabetes.
To me it seems common sense that good control means a good prognosis in the individual case or at least a better prognosis than no control. The attainment of good control is a social duty. It is possible in every single case with modern treatment. It can be maintained only by sound training and continued supervision in all types of case, mild or severe, competent or incompetent.
Social aspects of a mild case.-Consider a typical mild case of an incompetent woman of middle age who suffers from what Lawrence (1951) describes as lipoplethoric diabetes. She cannot or will not afford an ideal diabetic diet at a cost estimated by Tunbridge, in a personal communication, at 28s. per week. Her extra rations of protein are lost in the family meals. She cannot, moreover, understand the diet prescribed. Eventually, complications or the physical discomforts of uncontrolled hyperglycxmia demand insulin. The course is this: that for years she remains incompetent but fairly comfortable. The more she eats, the more insulin is ordered and the more insulin she has, the more she eats. The termination is by complications and not through ketosis. Insulin perpetuated her obesity. Did it increase or diminish her expectation of life? But for obeFity, would she have avoided diabetes?
Socialfactors in severe cases.-Going now to those who without insulin would die, it is salutary to recall that in 1948, in this country, 52 children died from diabetes. In this age-group death with diabetes means death in diabetic coma. Hypoglycxmic death is rare, but in various clinics we have seen not only a very few cases where death was due to insulin coma, but also one or two from accidental trauma in the hypoglycaemic state. Death in ketosis or hypoglycemia is due to incompetence. Social aspects of insulin and diet.-There are no problems in the supplyof insulin in our own society. Though food is rationed, diabetics have an allowance of protein and fat, generous compared with that of non-diabetic people.
The world supply of insulin is far short of world needs.
In Germany after the war there was a dearth of food and, on and off, a shortage of insulin. Children received the insulin they needed but other clinic patients were rationed, sometimes to 20 units per day, of whatever type of insulin was available. In such conditions of deprivatioD, competence and incompetence may have had less importance than in our own society. Ketosis and diabetic coma became rare even with.severe diabetes in these starving people, but the death-rate in all types of case from tuberculosis, pneumonia or other infections was increased.
In normal social conditions incompetence does indeed carry the danger of death in ketosis for the severe case. The competent may become incompetent through grief, strain, adversity and added illness. A young incompetent woman, newly married and living with relations, may become controlled and competent when managing her own affairs in her own household. A woman, competent with her small family of two children, may fail in control as the family grows larger.
Children.-Social factors inhibiting good control are obvious in about 10% of diabetic children. Good control of childhood diabetes is not found in the broken home, and intolerable stress may disrupt a household which was content enough before the diabetes came. The single diabetic child in a large family has a bad time at home. In homes where the mother goes out to work the diabetic child is often neglected. Many a father leaves all medical care to the mother, while reserving the masculine right to criticize its results. Some children pass through a phase of refusing injections by their parents and this phase may arise even after some long time of successful management.
Thefamily doctor.-The prognosis is better in any severe case if the family doctor will do Rothera's test for ketone bodies whenever he tests for sugar, give immediate intravenous injection of 300% or 50 % glucose for insulin coma, and recognize the gravity of that dreadful symptom of ketosisvomiting. The hospital.-In London we are fortunate in having special clinics in general hospitals where education and supervision are the continued responsibility of a special team. It seems probable that prognosis will generally improve with the regional planning of diabetic clinics.
With the present shortage of hospital beds and valuable beds so often blocked by complicated cases of mild diabetes, many patients, even those with severe diabetes, now begin treatment as outpatients. This works well enough for some of the highly competent but it is not possible to give as effective teaching in the out-patient clinic as in the ward. Even mild cases gain much from institutional treatment at the start. On the other hand, hospital is not an ideal place for the adjustment to a new way of life.
Ancillary work.-In the special clinic of a general hospital, the almoner and the chiropodist are invaluable.
Convalescent homes.-In convalescent homes which provide for the simple special needs of diabetic patients, education may be continued or resumed. We have three such homes in this country, one for children, one for men and one for women.
Residential schools.-To preserve life in the child handicapped by social circumstances which prevent good control of diabetes and to maintain education there are the special units for residential care. There should soon be enough of these to supply the national needs but they create further social problems. Parents freed from the responsibility of a diabetic child may be loath to resume it. The units are approved by the Ministry of Education and admission is secured through the recommendation of the local school medical officer.
The Medical Officers of Health.-After-care of all patients is now officially the responsibility of the Medical Officers of Health. It is they who administer the District Nursing Service which does so much for those insulin diabetics who cannot give their own injections. The work goes further than this, for in home surroundings the nurse can give most useful help and advice. She would gain much by occasional visits to the clinics attended by her patients. Her presence at a domiciliary consultation is often helpful.
The aged.-For aged diabetics, sometimes hampered by chronic disease, blindness or amputation, the hospital can offer only a temporary easement. The simple measures needed to control diabetes may, unfortunately, prevent admission to social welfare hostels open to the aged non-diabetic person. Yet the district nurse could do just as much in the hostel as in the home and from the hostel the usual out-patient supervision at hospital could easily be arranged.
The industrial medical officer.-The industrial medical officer in co-operation with the clinician can often maintain a diabetic in the work for which he has spent long years of training. A skilled workman who has to change his job through illness may lose money, prestige and self-respect.
General social factors.-Generally, all the products of social efficiency such as good housing, education in health, mass radiography for the detection of early tuberculosis, should improve prognosis in the diabetic as they increase the general well-being of the population.
Finally, I must mention the diabetics' own contribution to the social welfare of their kind in the work of the Diabetic Association of 152, Harley Street, W.1. This Association inspired the special units for children, founded the convalescent homes and already has plans to help the aged who need residential care. 
